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Reduced Tillage 
During the early development of this nation, very 
little energy other than human and animal power 
went into crop production. The U.S. farmer in those 
early days produced only slightly more than food 
enough for himself. Today, one farmer produces 
enough for himself and over 60 others. This ad­
vancement has many contributing factors: machin­
ery, fertilizers, crop varieties, pesticides, and irriga­
tion. Most of these factors require an input of fossil 
fuel, either directly or indirectly. 
Each year agriculture consumes about eight bill­
ion gallons of petroleum and petroleum products, 
our most scarce energy resource. This represents 
about 10% of the petroleum marketed in the United 
States. 
As energy prices continue to increase more farm­
ers will consider reducing the number oftheir tillage 
operations to hold down production costs. 
The main objective of tillage is to prepare a 
seedbed. However, tillage does other things: elimi­
nates annual weed seedlings, sets back perennials, 
incorporates crop residues,and improves tilth which 
prevents crusting and enhances the infiltration of 
rainfall. 
Tillage principles 
Tillage can be divided into a primary treatment to 
the normal plow depth, and a secondary shallow 
surface tillage. Secondary tillage follows primary til­
lage to finish preparing the seedbed. It is used to 
break up clods, dry the surface, incorporate trash, kill 
weeds and smooth and firm the seedbed. 
Tillage systems used in row crop production vary 
all the way from the conventional, which may use as 
many as five or six trips over the field through plant­
ing, to no-till where only one trip (the planting) ac­
ross the field may be required. 
The conventional system has relied mainly on the 
moldboard plow for primary tillage with disking and 
harrowing as the principal secondary tillage opera­
tions. 
Reduced tillage systems generally substitute a 
chisel plow or offset disk for the moldboard plow. 
With either system, primary tillage can be done 
either in the fall or in the spring. However, on heavy 
bottomland soils or other poorly drained sites, fall 
plowing still is the best tillage means ofaerating and 
drying the soil for early seedbed preparation. With 
fall plowing, these soils warm up earlier in the spring 
which facilitates early planting with faster and more 
even germination. 
1lPrepared by Ed Williamson, Don Reid, and Fred Shubeck, Plant Science; Bob Dur­
land, Ag engineering; and Wally Aanderud, Economics. Appreciation is expressed to 
Duane Ellis , Elkton, for his cooperation with the tillage demon strations which are an 
integral part of this information, the Soil Conservation Se rvice, and the Brookings 
Conservation District. 
The no-till system is planting the crop in previ­
ously unprepared soil by opening a slot, trench, or 
band deep enough and wide enough to allow proper 
seed placement and coverage. In this region, the 
new row is generally planted directly over the old 
row. 
Advantages and Disadvantages 
Many factors influencing tillage vary widely even 
on the same farm: soil type, cropping history, drain­
age, slopes, and weeds. The following lists contain 
some of the chief advantages and disadvantages of 
each system. 
Conventional tillage 
Advantages: 
1. Crop residues are buried, reducing the difficulty 
of planting and cultivation. 
2. Without mulch cover, soil temperatures will be 
1-2 degrees warmer. 
3. Surface soil loosened, enhancing the infiltration 
of rainfall. 
4. Insects, weed seeds, and diseases are buried. 
Disadvantages: 
1. High fuel requirement. 
2. More time per acre. 
3. More topsoil moisture is generally lost. 
4. More wind and water erosion hazard. 
Reduced tillage-chisel plow 
Advantages: 
1. Less fuel required. 
2. Less time per acre. 
Filling fertilizer hoppers on the Ellis farm near Elkton. When soil 
isn't worked deep for several years, broadcast phosphorus and 
some potassium may remain very near the surface. It's best to 
band 4-5 inches deep at planting. 
3. Reduced erosion hazard. 
4. Can break up plow-pan. 
5. Adaptable for different types of weeds: sweeps 
for taproots, twists for grass. 
6. More rapid water infiltration than no-till system. 
Disadvantages: 
1. Lower soil temperatures; mulch insulates soils. 
2. Slower breakdown of organic residues. 
3. Insects and diseases left on the surface where 
they may accumulate. 
4. Weed seeds left shallow and some weeds escape. 
Reduced tillage-disk (offset) 
Advantages: 
1. Faster than plowing. 
2. Costs less than plowing. 
3. Levels and pulverizes soil, producing a good 
seedbed. 
Disadvantages: 
1. Less deep aeration than plowing. 
2. Slightly less nutrient release from the breakdown 
of organic residues. 
3. Will not break up deeper soil compaction. 
4. Pulverized soil may crust and erode. 
No-till 
Advantages: 
1. Reduced tillage costs. 
2. Fewer trips, causing less compaction. 
3. Less erosion hazard. 
4. Less soil moisture loss. 
Disadvantages: 
1. Timely rainfall required to activate surface ap­
plied herbicides. 
2. Crop residues on the surface may affect herbicide 
activity. 
3. Crop residues often interfere with cultivation. 
4. Crop residues insulate the soil and slow warming 
in the spring. 
5. Insects and diseases left on the surface where 
they may accumulate. 
6. Rocks may damage the equipment. 
7. Difficulty maintaining yields comparable to con­
ventional tillage. 
8. Limited to sandy and medium-textured soils, 
doesn't work well on fine-textured soils. 
Input costs of tillage systems 
Tables 1-3 compare the costs and fuel require-
ments for several tillage systems: 
Table 1. Machinery costs and fuel requirements: continuous 
corn, conventional tillage 
Fuel Repair Taxes, Total 
Corn Hours Gal cost cost housing, Depr. cost 
tillage per 
operations acre 
per 
acre 
per 
acre* 
per 
acre 
Int.& 
Ins. 
per 
acre 
per 
acre 
Chop stalks .12 
Plow .32 
.56 
2.05 
.67 
2.46 
.35 
2.10 
.44 
1.06 
.62 
1.22 
2.08 
6.84 
Disk .10 .69 .83 .34 .67 .83 2.67 
Spike
tooth .07 .18 .22 .18 .32 .38 1.10 
Plant 
(4 rows)** .15 .41 .49 .65 1.18 1.52 3.84 
Cultivate 
(4 rows) .15 .44 .53 .22 .34 .40 1.49 
Sidedress
(Ammonia) .90 1.08 .25 .45 .63 2.41
Cultivate
(4 rows) .14 .41 .49 .22 .34 .40 1.45 
1.05 5.64 6.77 4.31 4.80 6.00 21.88 
• Gas @1.20; 1 gal gas = .72 gal diesel 
• • Includes planting and application of starter fertilizer, herbicide, and insecticide. 
Till-plant saves fuel and labor time. Planting and application of 
fertilizer herbicide, and insecticide are done in one operation. 
Fuel was measured for every operation. Fuel savings of 21 and
48% can be shown for chisel and no-till systems over conven­
tional.
Table 2. Machinery costs and fuel requirements: continuous 
corn, reduced tillage (chisel). 
Fuel Repair Taxes, Total 
Corn Hours Gal cost cost housing, Depr. cost 
tlllage per 
operations acre 
per 
acre 
per 
acre• 
per 
acre 
int. & 
ins. 
per 
acre 
per 
acre 
Chop stalks .12 
Chisel plow .12 
Disk .10 
.56 
.90 
.69 
.67 
1.08 
.83 
.35 
.33 
.34 
.44 
.59 
.67 
.62 
.70 
.83 
2.08 
2.70 
2.67 
Spike tooth .07 .18 .22 .18 .32 .38 1.10 
Plant 
(4 rows)** .14 .40 .48 .65 1.18 1.57 3.88 
Cultivate 
(4 rows) .14 .41 .49 .22 .34 .40 1.45 
Sidedress 
(Ammonia) .90 1.08 .25 .45 .63 2.41 
Cultivate 
(4 rows) .13 .39 .47 .22 .34 .40 1.43 
.82 4.43 5.32 2.54 4.33 5.53 17.72 
• Gas @1.20; 1 gal gas = .72 gal diesel 
• • Includes planting and application of starter fertilizer, herbicide, and insecticide. 
Table 3. Machinery costs and fuel requirements: continuous 
corn, no-till. 
Fuel Repair Taxes, Total 
Hours Gal cost cost housing, Dep. cost 
per per per per int. & per per 
Corn acre acre acre* acre ins. acre acre 
Chop stalks 
Till plant** 
.11 
.15 
.55 
.55 
.66 
.66 
.35 
.72 
.44 
1.28 
.62 
1.64 
2.07 
4.30 
Cultivate 
(4 rows) .15 .47 .56 .22 .34 .40 1.52 
Sidedress 
with 
ammonia .90 1.08 .25 .45 .63 2.41 
Cultivate 
(4 rows) .14 .41 .49 .22 .34 .40 1.45 
.55 2.88 3.45 1.76 2.85 3.69 11.75 
• Gas @1.20; 1 gal gas = .72 gal diesel 
• • Includes planting and application of starter fertilizer, herbicide, and insecticide. 
Convert cautiously 
Because a switch from conventional to a reduced 
tillage system can involve making several changes, 
be cautious about large scale conversion before you 
have had time to make the reduced tillage system 
work for you. 
A minimum of at least 3 years should be con­
sidered for making the transition. 
As shown in the preceding tables comparing till­
age systems, you can save appreciable fuel and labor, 
as well as lower other fixed costs as the number of 
operations are reduced from the conventional sys-
tern. A summary of these cost savings are shown in 
Table 4. 
As much as a 46% reduction in machinery and fuel 
costs can be realized with the no-till system as com-
pared to conventional. A fuel savings of 21 and 48 % is 
shown respectively for the reduced tillage-chisel and 
no-till systems as compared to conventional. 
Table 4. Input cost savings per 100 acres of tillage. 
Total Savings over conventional 
Gallons Fuel machine Fuel Total 
System fuel cost cost Gal dollars dollars 
Conventional 564 $677 $2,188 
Reduced 443 $532 $1,772 121 $145 $ 416 
No-till 288 $346 $1,175 276 $331 $1,013 
Break-even le vel ofproduction varies with market 
value. Table 5 presents the bushels of corn required 
from each 100 acres to meet the machine expenses 
for the three tillage systems. With a corn price of 
$2.00 per bushel, 437 bushels are required to cover 
the expenses for the conventional but only 360 
bushels for the no-till, with a corresponding lesser 
requirement as the price of corn is increased. 
Table 5. Bushels of corn required per 100 acres to cover 
machine expenses of various tillage systems.* 
Value of corn at the farm, dollars/bushel 
Tillage system 2.30 2.70 3.10 3.50 3.90 4.30
Conventional 
Reduced 
No-till 
952 
771 
511 
811 
656 
436 
706 
572 
380 
626 
507 
336 
562 
455 
302 
509 
413 
274 
• Land, seed, and agricultural chemical expenses are not included; these inputs 
would remain the same for all tillage systems, other than for a slight increase for 
herbicides with the no-till. 
While this discussion emphasizes reduced tillage 
systems for row crops, many of the concepts are ap­
plicable to small grain production. Some have al­
ready been practiced for several years, such as stub­
ble mulching or conservation farming. For addi­
tional information see EC 703, "Conservation Til­
lage." This publication is available from your local 
county Extension or Conservation District office. 
Issued In furtherance of Cooperative Extension work, Acts of May 8 and June 30. 1914, 
.n cooperation with the USDA. Hollis D. Hall, Director of Cooperative Extension Service , 
South Dakota State University, Brookings. Educational programs and materials offered 
without regard to age, race, color , rel1g1on, sex, handicap or national origin . An Equal 
Opportunity E•nployer 
File: 6.3-4.1-SM-78-2,000 revised at estimated 11 cents each-4-81mb-7862A. 
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